Abstract In the present era of modern surgical practice, the incidence of intra-abdominal suture granuloma is extremely rare with reduced use of non-absorbable silk sutures and even rarer following laparoscopic procedures. We report herein a case of silk granuloma presenting as large submucosal polypoidal lesion in a recently operated case of gastrointestinal stromal tumor (GIST) of stomach. Though endoscopic biopsy showed chronic non-specific gastritis with no evidence of malignancy, our patient underwent excision of lesion due to high likelihood of neoplastic lesion suggested by radiological evaluation and recent history of surgery for GIST but histopathology surprisingly showed Giant cell silk granuloma. In summary, the possibility of suture granulomas should always be considered while evaluating postoperative CT scan/ PET scan for a mass lesion at operated site, particularly in patients who have undergone surgery with non-absorbable silk sutures.
Introduction
Suture granulomas are persistent foreign body reactions to suture material due to their antigenicity and/or presence of bacterial infection. While any suture material can cause reaction, braided silk and Dacron are the most reactive [1] . Histopathology usually shows distinct aggregates of suture material surrounded by and contained within multinucleated foreign body giant cells. While radiological investigations have been reported as effective modalities in identifying suture granulomas, the diagnosis often rests on the history and histologic findings.
We report herein a case of silk granuloma closely mimicking intramural gastric neoplasm following laparoscopic sleeve gastrectomy for GIST of stomach. Suture granuloma can rarely occur after gastric surgery, especially if non-absorbable suture material is used and may produce a great diagnostic dilemma simulating intramural gastric neoplasm. In the present era of modern surgical practice, the incidence of intra-abdominal suture granuloma is extremely rare with reduced use of non-absorbable silk sutures and even rarer following laparoscopic procedures.
Case report
A 26-year-old male presented to a peripheral hospital with progressive anemia, malena and few episodes of hematemesis over a period of 6 months. Endoscopic evaluation showed large, submucosal polypoidal growth along the greater curvature of stomach with a tiny ulcer at its tip, suggestive of GIST of stomach. With the classical presentation, endoscopic picture and young age of patient, the provisional diagnosis of GIST was made. Laparoscopic-assisted excision of intramural mass was done in Feb 2013. Posterior gastrotomy was done and a 7 9 7 cm submucosal pedunculated mass was found along greater curvature of stomach. Mass was excised by applying endo-GIA staplers. Stay sutures with silk were taken at the ends of gastrotomy and the same was closed by firing three endo-GIA staplers. Histopathology report showed GIST (size-6.0 9 4.0 cm) with low mitotic rate (2/HPF) and CD117 and DOG 1 positivity (Fig. 1) . All margins of resection were free of tumor cells.
Six weeks following surgery he presented to us with one episode of hematemesis. Upper GI Endoscopy revealed 5 9 5 cm submucosal polypoidal lesion with congested and edematous overlying mucosa near staple line of previous surgery (Fig. 2a) . CECT abdomen showed diffuse irregular polypoidal wall thickening along the anterior wall with patchy intralesional calcification consistent with residual/recurrent GIST (Fig. 2b) . WB-PET scan showed metabolically active lesion (SUVmax-7.10) distally along greater curve of stomach (Fig. 2c) .
Though endoscopic biopsy showed chronic non-specific gastritis with no evidence of malignancy, our patient was re-explored due to high likelihood of neoplastic lesion suggested by above mentioned evaluations and recent history of laparoscopic surgery for GIST of stomach with doubtful adequacy of procedure performed at a peripheral centre. Intraoperative findings corroborated with endoscopic picture showing 5 9 4 cm firm polypoidal mass along greater curvature at the lower end of staple line. Wide local excision of gastric lesion was done (Fig. 2d) and histopathology surprisingly did not show any evidence of malignancy, rather showed Giant cell silk granuloma containing multinucleated giant cells with haphazardly arranged nuclei (Fig. 3) .
Discussion
Silk sutures are non-absorbable yarn which has a particularly high incidence of granuloma formation of 0.6-7.1 % [2, 3] . In our knowledge, no case of suture granuloma following laparoscopic procedures has been reported in literature. Suture granulomas are more commonly seen with surface surgeries compared to visceral surgeries. While suture granuloma following surface surgery occurs early and is usually caused by infection, intraabdominal suture granuloma is usually of late onset and the cause is not well understood [4] . If at risk group can be ascertained preoperatively, one can selectively use absorbable sutures in these patient and continue to use nonabsorbable sutures in those without risk factors making it a cost-effective approach. But unfortunately, no definite risk factors for formation of suture granuloma with non-absorbable suture materials have yet been identified.
Literature review on PubMed with key words 'intraabdominal suture granuloma' and 'post gastrectomy suture granuloma' revealed that most of the cases of intra-abdominal suture granuloma have been reported before 1990s [5, 6] with very occasional reports in modern practice, probably because of reduced use of silk sutures. Most of the reported cases of intra-abdominal granuloma were of late onset. This case is unique because of rapid development of submucosal gastric lesion following surgery, very closely simulating residual/recurrent lesion. Though endoscopy in this case showed severely congested and edematous mucosa overlying the lesion suggesting inflammatory polypoid lesion, computed tomography and even FDG-PET scan were highly suspicious of residual/ recurrent lesion. Suspicion was further potentiated by a known setting of recently operated GIST at peripheral centre and minimal invasive approach of surgery. Findings of CT scan, MRI and other morphologic examinations of suture granuloma are non-specific [7] and quite variable. Needle cytology/biopsy may be effective for diagnosis for suture granuloma but it is not sufficiently reliable and could lead to false-positive diagnosis of tumor recurrence or may be suggestive of chronic non-specific inflammation only, as in our case. Thus, many times, excisional biopsy is necessary for accurate differentiation from neoplastic lesion.
PET scan is nowadays commonly used to differentiate between non-neoplastic and neoplastic pathology but very often it is non-contributory. Suture granulomas with a high FDG accumulation as in our case (SUVmax-7.1) are often difficult to differentiate from neoplastic lesion. It has been found that FDG accumulation in suture granuloma presents a uniform pattern [8] [9] [10] [11] while residual gauze [12] or surgical sponge [13] shows no FDG accumulation inside foreign body and presents a ring pattern.
In this case, several points need to be emphasized. CT scan in our case showed homogenous mass with patchy calcification, should it have been a GIST, it should have shown heterogeneity because of necrosis and hemorrhage with peripheral enhancement, though these typical findings are more consistent with larger size of GIST.
Upper GI endoscopy in GIST shows smooth mucosalined protrusion of stomach wall with endophytic growth causing inaccurate assessment of extent and can also make procurement of diagnostic tissue by endoscopy more difficult [14] . In our case, there were endoscopic signs of inflammatory lesion and subsequently biopsy also showed chronic non-specific gastritis. With this non-contributory endoscopy and biopsy, EUS-guided biopsy from lesion should have been tried before re-exploration but recent history of surgery for GIST and that too with minimal invasive approach at peripheral centre added the strong suspicion of residual/recurrent lesion and hence re-exploration was done.
Conclusion
This report emphasizes that although the appearance of lesion may be typical of malignancy, the possibility of suture granuloma should be born in mind especially if lesion appears shortly after surgery. The possibility of suture granulomas should always be considered when evaluating postoperative FDG-PET, particularly in patients who underwent surgery with non-absorbable sutures and unnecessary major surgery can thus be avoided. Judicious use of silk may help to decrease the occurrences of suture granulomas as well as other known complications related to non-absorbable sutures such as suture line ulcers, abscesses and adhesions.
